One may define the growth of a shock wave by the growth in the amplitude of discontinuity in the velocity (denoted by [v]) across the shock wave as the shock wave propagates. One may also define the growth of a shock wave by the growth in the amplitude of discontinuity in the stress [a], strain [e], or entropy [17]. It is shown that one definition predicts the growth of the shock wave while others may predict its decay. In this paper we derive the transport equations for one-dimensional shock waves in nonlinear elastic media in which the shock wave can be defined as the amplitude of either [c], [a], [e] or [tj]. Moreover, the dependent quantity can be any one of, or a linear combination of, the seven quantities behind the shock wave. It is shown that when the region ahead of the shock wave is under a homogeneous deformation, the amplitudes of [v]
Introduction.
It is well-known in the theory of acceleration waves that the growth of the discontinuity in the acceleration across a singular surface is invariably accompanied by the growth of the discontinuities in other quantities such as the strain rate and stress gradient. In the theory of shock waves, the growth of the discontinuity in, say, the velocity across a shock wave is not necessarily accompanied by the growth in other discontinuities such as the stress, strain or entropy. Therefore, whether a shock wave grows or decays depends on whether one looks at the growth or decay of the discontinuity in the velocity, stress, strain or entropy. Moreover, the growth or decay of a shock wave depends, among others, upon a certain quantity behind the shock wave. This quantity can be the strain gradient [1, 2] , but can also be the acceleration [3] , the stress gradient, the strain rate, etc., or a linear combination of these quantities. If we define the "critical jump in the strain gradient" as the one which holds the key to the growth or decay of the discontinuity in the strain across the shock wave, then one has to define a different "critical jump in strain gradient" which holds the key to the growth or decay of the discontinuity in, say, the stress across the shock wave. The purpose of this paper is twofold. First, the relations between all relevant quantities across the shock wave in one-dimensional nonlinear elastic media are derived in a concise form by using matrix notations. Secondly, the growth of the amplitudes of the discontinuities in the velocity, stress, strain and entropy as well as the quantities behind the shock wave (such as the acceleration, strain gradient, etc.) are all related to a single parameter, namely, the acceleration of the shock wave. With this parameterization, a transport equation can be obtained in which one is free to choose any discontinuity as the definition of shock wave amplitude and any quantity behind the shock wave as the one which holds the key to the growth or decay of the shock wave. Moreover, it is readily seen from this parameterization whether the discontinuities in the velocity, stress and strain grow and decay simultaneously.
2. Basic equations. For waves propagating in a one-dimensional homogeneous medium, let a, e, v and p be the stress, strain, velocity and mass density, respectively. The equation of motion and the continuity condition can be written as
where b is the body force which is assumed to be continuous, x is the reference coordinate, t is the time and the subscript implies partial differentiation. We will assume that the stress a and the absolute temperature 6 can be derived from the internal energy e: e = e(e, 77), a = de/de, 6 = de/d% (3) where tj is the entropy. Since a = a(e, tj), a, = Ee, + Gt), ,
We will also assume that heat conduction is negligible. Hence rj, = 0 .
Eqs. (1), (2), (4) 
3. Equations governing the shock waves. Across a shock wave where discontinuities in a, e, v and rj occur, we will define the discontinuity in a quantity / by [/i=r-r (9) where /"' and f+ are the values of / immediately behind and just in front of the shock wave. Eqs. (1) and (2) are then replaced by
where U is the speed of the shock wave. Notice that the mass density p is referred to the reference configuration and hence is a constant. We define the total differentation of a quantity / along the shock wave by df/dt = fxU + /,.
Applying Eq. (12) to Eqs. (10) and (11), we obtain
Total differentiation of a = a(e, rj) and use of Eq.
where the following relation has been used:
Finally, the balance of energy requires that [4] -
This can be rewritten in several alternate forms. One of the forms is (see the Appendix) 
Eqs. (13), (14), (15) and (20) can be put in the following concise form:
where A, B and w are defined in Eq. (8) and
Notice that h = 0 if the region ahead of the shock wave is under a homogeneous deformation. We assume that, at a certain time t, [w] and U are known at the shock wave and proceed to find the relations for the variation of these quantities as the shock wave propagates.
4. Transport equations for shock waves. We will now use Eqs. (7) and (21) to derive the transport equations for the growth or decay of the shock wave. To begin with, we rewrite Eq. 
We assume that E ^ pU2. The case E = pU2 will be discussed later. We now write Eqs.
(23), (31) and (29) explicitly in the following. 
where / can be either v, a, e or tj and g can be either one of, or a linear combination of, v,, ax, ex, tj, , v,, a, and e,. y and X are known quantities and will have different expressions depending on the choice of / and g. Regardless of the choice of / and g, \ vanishes when Q and q vanish. We list below three examples of Eq. (37) in which / = v, a and e, respectively, while g = ex for all three examples. 
In particular, Eqs. (33) can be written as The results obtained here can be extended to materials other than nonlinear elastic media. However, one need not drive the transport equations explicitly to be convinced that the amplitudes of the discontinuities in the velocity, stress and strain may not grow or decay simultaneously. To see this, we eliminate dU/dt between Eqs. (13) and (14) and make use of Eq. (11) 
where the last equality is from Eq. (Al).
